Abstract. This study aims to investigate the effectiveness of the activity-based conceptual change module in increasing the level of scientific knowledge and reducing the level of students' misconception on electromagnets. The participants consisted of 194 high school students from six classes. Three of the classes were assigned randomly as an experimental group and the other classes as a control group. The experimental group gets learning facilitated by activity-based conceptual module, while the control group is given the conventional textbook. The level of scientific knowledge and students' misconception were measured using the Three-Tier Electromagnets Test. The data about the level of scientific knowledge and student misconception were analyzed by the ANCOVA with pretest score used as a covariate. The results showed that the activity-based conceptual change module was effective to increase the level of scientific knowledge and reduce the level of student misconception in the electromagnet.
Introduction
Students' knowledge of concepts in physics was an interesting study for the researcher in physics education. Studies showed that students had brought inconsistent misconceptions regarding scientific concepts prior to formal education [1] , [2] , [3] . Misconceptions hinder a stable cognitive structure [4] , making them resistant to change [5] , [6] , and contribute negatively to learning outcomes [7] , [8] . Students' misconceptions about physics are acquired from various sources, such as personal experiences, language used by teachers in classrooms, textbooks, cultural beliefs, and learning practices [9] . Textbooks are an essential component to studying physics, usually designed in the form of expository text format, which is not the best as a tool of conceptual change [10] .
In order to overcome the limitation of expository text, a researcher [7] developed a conceptual change text, specifically designed to uncover students' misconceptions about topics and attempt to change them into scientific concepts [11] . Studies [6] , [7] , [8] , [12] and [13] showed that conceptual change text was an effective tool for reducing students' misconceptions.
The conceptual change texts that had been developed were not originally able to challenge the direct experiences of students. Because of this, and on the advice of [11] , the author modified the conceptual change text by adding testing activities in the form of an Activity-Based Conceptual Change Module.
The Activity-Based Conceptual Change Module consists of five parts. The first asks students to explore their prior ideas of concepts in physics so that misconceptions can be identified. The second part expresses general misconceptions or answers that are scientifically incorrect, students are asked to compare these with their own ideas. The third part contains activities for testing students' ideas stated in the first section. The fourth part contains a scientific explanation of the concepts asked in the first section. The fifth part contains statements or opinions of students about the differences between the misconceptions he or she experienced, the results of the test of ideas and scientific explanations obtained from reading the text in the third part and testing his ideas in the fourth part. The sixth part is the section to check the acquisition of student knowledge and drawing conclusions by the teacher. With the physics module based on activity and conceptual change text, students' knowledge is reconstructed in two ways, namely scientific explanation of direct experience.
Purpose of the study
The purpose of this study was to investigate the effects of Activity-Based Conceptual Change Module, in comparison to the conventional textbook, on the improvement of students' scientific knowledge and reducing their misconceptions on electromagnets. The research questions are as follows:
(1) What is the effect of Activity-Based Conceptual Change Module over a traditional textbook on the improvement of students' conceptual understanding on electromagnets? (2) What is the effect of Activity-based Conceptual Change Module on reducing students' misconceptions on electromagnets?
Methods

Research design and participant
This quasi-experimental study was conducted over six weeks with 3x45 minute sessions per course. The quasi-experimental design was a pretest-posttest non-equivalent control group design. Participants consisted of 194 high school students from six classes enrolled in physics. Three of the classes were assigned randomly as an experimental group and the rest served as a control group. There were 96 total students in the experimental group (EG) and 98 in the control group (CG). The EG received learning facilitated by the Activity-Based Conceptual Module, while the CG was provided with a conventional textbook. The learning process was carried out by high school physics teachers. They were trained on how to use the Activity-Based Conceptual Change Module before implementing it in the class for better accuracy in results.
Data collection
Information on students' scientific knowledge and misconceptions were collected via the Three Tier Electrostatic Diagnostic Test (TTEDT). The first tier was an ordinary multiplechoice test asking students to choose the right answers out of the alternatives provided. The second tier was a question in which students had to choose the right reason out of the alternative reasons provided. The third tier was to choose the confidence of two alternatives, "sure" and "not sure". Based on the students' response to each tier, conceptions were separated into four categories: scientific knowledge (SK), lack of knowledge (LK), misconception (M) and Error (E). The categorization of students' conception are shown in Table 1 . Learning with conventional textbooks emphasizes transfer of knowledge rather than understanding. Opportunities for reconstruction of student ideas are very limited, especially as the average conventional textbook does not take students' background knowledge into account.
The results of this study are supported by several previous experiments conducted. In the teaching of relativity, Akpinar & Tan [17] state that the conceptual change text is more effective than traditional text in building conceptual schemes about relativity. In eliminating students' misconceptions of geometric optic, Aydin [12] found that conceptual change text is more effective than traditional methods. Ozkan and Selcuk [7] state that the conceptual change text is very useful for lifelong learning. McKenna [13] states that conceptual change text is the best application of conceptual change models and can be used in every field of science. Cetin, Ertepinar, & Geban [9] concluded that the influence of text-based teaching conceptual change is better than traditional learning on students' understanding of ecological concepts. Ozkan and Selcuk [18] concluded that understanding experimental buoyancy force concepts are higher than that of the traditional instruction group.
Conclusion
The use of Activity-Based Conceptual Change Module in physics has a particular value for physics teachers and students alike. Unlike conventional textbooks, Activity-Based Conceptual Change takes students' prior knowledge into account. They are considered more effective than conventional books in developing students' scientific knowledge and reducing misconceptions regarding the electromagnet. Physics teachers are encouraged to use Activity-Based Conceptual Change Modules as supplementary teaching materials during electromagnet instruction in high school.
